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DETAILED ACTION 
Response to Amendment 

Claims 1-12 & 29-32 are pending examination. 

Claim Rejections - 35 USC § 112 

The rejection of Claims 1, 4-12 & 29-32 under 35 U.S.C. 112, first paragraph 
have been withdrawn in view of the arguments of 8/24/07. See claims interpretation 
section below. 

Claim Interpretation 

In light of the arguments of 8/24/07, the limitation "electrolyte sheet includes 
thicker and thinner areas and the thickness of the electrolyte sheet changes 
progressively close to the edges" is interpreted to mean the electrolyte thickness 
changes as the electrolyte surface is traversed closer to the edge (progressively closer 
to the edge). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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1 . Claims 1 , 2, 4-1 2, 29, 30, 32 & 33 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over US Publication 2003/0165732 A1 (McElroy) and evidenced by Fuel , 
Cell Systems. 

Regarding claims 1 , 2, 4-6 & 9 McElroy discloses a flexible ceramic yttria 
stabilized zirconia electrolyte with at least one non-uniform surface, where the surface is 
textured with a plurality of protrusions having a height of 0.5 to 2.5 microns ([0187, 
0189]). The components making up the electrolyte are mixed together forming a slurry 
and then applied to a Mylar film and spread using a doctor blade making a uniform 
electrolyte structure ([0207]). It is obvious to one skilled in the art the art that this 
process makes a homogeneous body and it is well known in the art that the electrolyte 
is non-porous (Evidenced by Fuel Cell Systems, Pg. 108, Sec. 3.6.2.3). The electrolyte 
has thicker and thinner areas and the thickness of the electrolyte sheet changes 
progressively closer to the edge (Fig. 13). 

When using the electrolyte with one non-uniform surface, the orientation of the 
non-uniform surface towards which electrode is not discussed. Since only two choices 
exist, pointing the textured side to the anode or the cathode is seen as a rearrangement 
of parts, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to change the orientation of the electrolyte sheet to optimize the 
performance of the fuel cell, since it has been held that rearranging parts of an invention 
involves only routine skill in the art (MPEP 2144.04). As pointed out in applicant's 
specification ([0104]), it is known to have a higher flow of air across the cathode, 
creating greater compressive force on the high-pressure side (airside) and a greater 
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tensile force on the fuel side. So it is inherent that the fuel cell, taught by McElroy, has 
a predominately compressive force on the airside and tensile force on the fuel side. 
The average electrolyte thickness is 10 - 250 microns thick ([0187]). The electrolyte 
sheet taught by McElroy is made from the same material and has the same thickness 
as disclosed in the specification. Therefore, it is inherent the electrolyte sheet is 
bendable to an effective radius of curvature of less than 20 cm and the ohmic resistance 
is less than 0.2 ohms/cm 2 . Regarding the ohmic resistance, applicant has not disclosed 
under what conditions the ohmic resistance is taken. Furthermore, since the ohmic 
resistance is dependent on the thickness of the electrolyte sheet, it would be obvious to 
one skilled in the art at the time of the invention to make the electrolyte sheet thinner to 
reduce the resistance of the sheet. 

Since the protrusions can have any shape, such as triangle, pyramidal or semi- 
spherical, these geometrical shapes provide an electrolyte sheet where at least 75% of 
the area of the electrolyte sheet has a thinner body than the rest of the electrolyte sheet. 

2. Claims 1, 2, 4-12 & 29-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Publication 2003/0165732 A1 (McElroy) in view of US Publication 
2002/0012825 (Sasahara) and evidenced by Fuel Cell Systems. 

The disclosure of McElroy and Fuel Cell Systems as discussed above are 
incorporated herein. 

McElroy is silent as to which electrode the electrolyte's textured surface faces. 
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Sasahara teaches an electrolyte with three-dimensional features on one face of 
the electrolyte (Abstract; Figs. 3 A, B; [0038, 0043]). The three-dimensional features 
(textured surface) have a depth range of 5 - 500 microns and face toward the cathode 
side (Figs. 13 A, B; [0019, 0062]). The textured surface provides for a high reaction 
surface area-to-volume ratio, thereby increasing the volumetric power density. The 
thinner sections of the electrolyte sheet are textured (Fig. 8, [0020, 0049]). 
Furthermore, the structural rigidity is improved allowing for a significant decrease in 
device size ([0014, 0018]). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the electrolyte of McElroy with the textured 
surface of Sasahara to improve the structural rigidity and the volumetric power density. 

3. Claims 8, 9 & 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Publication 2003/0165732 A1 (McElroy) in view of US Publication 2001/0044043 
(Badding) and evidenced by Fuel Cell Systems. 

The disclosure of McElroy and Fuel Cell Systems as discussed above are 
incorporated herein. 

McElroy is silent to the electrolyte being non-porous. 

Badding teaches the electrolyte as a dense material ([0003]), while the 
electrodes are described as a porous material. By describing the electrode as being 
porous and the electrolyte as dense, one of ordinary skill in the art would infer this to be 
a substantially non-porous body. The dense (non-porous) electrolyte material prevents 
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reactant crossover and the electrolyte thickness enhances the thermal shock resistance 
and electrochemical performance (4:1-10). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of McElroy with the electrolyte 
thickness as taught by Bedding, since it would have enhanced the thermal shock 
resistance and electrochemical performance. 

4. Claims 1, 2, 4-12, 29, 30, 32 & 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Publication 2003/0165732 A1 (McElroy) in view of JP Publication 
05-258756 (Kato) and evidenced by Fuel Cell Systems. 

The disclosure of McElroy and Fuel Cell Systems as discussed above are 
incorporated herein. 

McElroy is silent as to which electrode the electrolyte's textured surface faces. 

Kato teaches texturing the oxidant surface of a fuel cell electrolyte (Abstract, 
0022, 0023, 0026]). The texturing allows the expansion of the reaction surfaces 
between the cathode and the electrolyte, thereby improving the electrochemical reaction 
of the fuel cell. While the electrolyte between the two references is different, the 
teaching of texturing the surface of an electrolyte to produce more reactive surface area 
between the electrode and electrolyte is transferable between the electrolyte types. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify textured electrolyte of McElroy with the 
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teachings of Kato, to arrange the textured surface toward the cathode and produce a 
larger reactive area for the oxygen reduction reaction. 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent 5,521 ,020 {Dhar) in view of US Publication 2,002/0012825 (Sasahara). 

The teachings of Sasahara as discussed above are incorporated herein. 

Dhar teaches a fuel cell with an electrolyte layer. While the electrolyte layer is 
not described as being a substantially homogeneously non-porous body, it is well 
known to use a non-porous electrolyte to prevent reactant gas crossover. The 
electrolyte is thicker in the middle and tapers off toward the edges (Fig. 1b; Abstract; 
5:5-20). As pointed out in applicant's specification ([0104]), it is known to have a higher 
flow of air across the cathode, creating greater compressive force on the high-pressure 
side (airside) and a greater tensile force on the fuel side. So it is inherent that the fuel 
cell, taught by Dhar, has a predominately compressive force on the airside and tensile 
force on the fuel side. 

Dhar is silent to one side having a textured surface wherein the thickest part is at 
least 0.5 microns greater than the thinnest part. 

Sasahara teaches an electrolyte with three-dimensional features on one face of 
the electrolyte (Abstract; Figs. 3 A, B; [0038, 0039, 0043]). The three-dimensional 
features (textured surface) have a depth range of 5 - 500 microns and face toward the 
cathode side (Figs. 13 A, B; [0019, 0062]). The textured surface provides for a high 
reaction surface area-to-volume ratio, thereby increasing the volumetric power density. 
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The thinner sections of the electrolyte sheet are textured (Fig. 8, [0020, 0049]). 
Furthermore, the structural rigidity is improved allowing for a significant decrease in 
device size ([0014, 0018]). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the electrolyte of Dhar with the textured 
surface of Sasahara to improve the structural rigidity and the volumetric power density. 

Response to Arguments 

Applicant's arguments filed 8/24/07 have been fully considered but they are not 
persuasive. 

Applicant argues McElroy doesn't teach an electrolyte sheet where the thickness 
changes as the surface is traversed from the middle to the edge. As shown in at least 
figure 13 of McElroy, the thickness changes multiple times as across the surface of the 
electrolyte sheet toward the edge. 

Applicant alleges the electrolyte sheet taught by McElroy is not inherently flexible 
since the reference does not mention or imply the flexibility. Since the characteristic is 
inherent, it is unnecessary to state the characteristic it is inherent. As stated above in 
the rejection, since the electrolyte sheet of the prior art and the claimed invention are 
made of the same material, have the same thickness with the same variations in 
thickness, then the flexibility and the ohmic resistance are inherently the same. 
Applicant states that an electrolyte sheet 250 microns thick is not likely to be bendable 
to an effective radius of 20 cm and the ohmic resistance less than 0.2 ohms/cm2. 



i 
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However, an electrolyte of this thickness does not have to meet those limitations since 
they are not the same as the claimed thickness. The electrolyte with a thickness of 10 - 
100 microns needs to meet the flexibility and ohmic resistance limitations and since 
these limitations are inherent, the electrolyte sheet taught by McElroy with these 
thicknesses and variations in thicknesses anticipates the limitations. As pointed to by 
applicant, paragraphs [0044 & 0045] of the instant specification state the ohmic 
resistance is dependent on the average thickness of the electrolyte sheet. McElroy 
teaches an electrolyte sheet of the same material and average thickness as the claimed 
invention and therefore the ohmic resistance is inherently the same. 

Applicant argues that at least 50% or 75% of the area of the electrolyte sheet 
situated under the cathode has a thinner body than the rest of the electrolyte sheet. 
Using figure 13 of McElroy as an example, the sinusoidal pattern has multiple peaks 
and valleys. Any part of the sinusoidal patterned electrolyte that is not the peak is an 
area that is thinner and as such all those thinner parts together make up more than 75% 
of the area under the cathode or anode. 

Applicant argues Sasahara doesn't teach an electrolyte with a textured surface 
but only a corrugated electrolyte of the same thickness with shallow texturing and cites 
figure 8 of Sasahara as evidence. However, as stated above, the rejection is also 
based on figures 3A, 3B, 13A and paragraphs [0038, 0043, 0019, 0062] where the 
electrolyte sheet with a smooth surface on one side and a textured surface on the other 
side are taught. Furthermore, the textured surface of figure 8 does produce a surface 
with thicker and thinner areas. 
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The fact that US Publication 2001/0044043 and the claimed invention were at the 
time of the invention owned or subject of obligation of assignment to Corning, Inc. is 
inconsequential in terms of rejections since the prior art is available as a 102 (b) 
reference. 

Applicant argues the Kato reference is directed to a different technology and 
therefore not combinable with the McElroy reference. While the electrolytes are 
different and taking the polymer electrolyte membrane material of Kato and putting it in 
the solid oxide fuel cell of McElroy would incinerate the membrane, the teaching by Kato 
to increase the reactant surface area between the cathode and electrolyte is 
transferable between fuel cells. Furthermore, the prior art of US Publication 
2002/0012825 (Sasahara) teaches electrolytic patterns for both polymer electrolyte 
material and solid oxide material ([0038, 0050]). Therefore one skilled in the art would 
look to other fuel cell types for various teachings to improve the performance of a fuel 
cell. Applicant also alleges no motivation to combine is provided. As stated in the 
rejection, "the texturing allows the expansion of the reaction surfaces between the 
cathode and the electrolyte, thereby improving the electrochemical reaction of the fuel 
cell." (Kato [0023, 0026]). 

Applicant argues paragraph [0104] of the instant specification that discussed 
operating a fuel cell with more airflow across the cathode is only for the embodiments of 
the invention and therefore not admitted prior art. First, the claim is drawn to a product 
and not a method of operating. So the operational parameters do not carry patentable 
weight with the claimed product. Furthermore, the combined teachings of the prior art 
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meet the claimed product limitations and therefore obviate the claim. Second, while the 
Examiner disagrees with the position that the portion of paragraph [0104] that discusses 
typically operating the fuel cell with a higher air flow/operating the fuel cell with a higher 
flow of air compared to the fuel is still well known in the art (US Publication 
2004/0151975, paragraph [0062]; US Patent 5,268,241 , (6:40-45)). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Keith Walker whose telephone number is 571-272-3458. 
The examiner can normally be reached on Mon. - Fri. 8am - 5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



K. Walker JJJJ^eX*^ 6 * 



